Previous studies from our lab have demonstrated that mild cognitive impairments identified early in life are predictive of cognitive deficits that develop with age, suggesting that enhancements in cognition at an early age can provide a buffer against age-related cognitive decline. Environmental enrichment has been shown to improve learning and memory in the rodent, but the impact of enrichment on synaptic plasticity and the molecular mechanisms behind enrichment are not completely understood. To address these unresolved issues, we have housed 2-month old rats in environmentally enriched (EE), socially enriched (SE), or standard housing (SC) and conducted tests of learning and memory formation at various time intervals. Here we demonstrate that animals that have been exposed to one month of social or environmental enrichment demonstrate enhanced learning and memory relative to standard housed controls. However, we have found that after 4 months EE animals perform better than both SE and SC groups and demonstrate an enhanced hippocampal LTP. Our results demonstrate that this LTP is dependent on mGluR5 signaling, activation of ERK and mTOR signaling cascades, and sustained phosphorylation of p70s6 kinase, thus providing a potential target mechanism for future studies of cognitive enhancement in the rodent.
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Introduction
Behavioral and pharmacological treatments for cognitive impairments associated with the aging process are becoming a growing focus of concern as the elderly population continues to expand worldwide. Previous studies from our lab demonstrate that cognitive impairment can be identified in young rats using cognitively demanding versions of the Morris water maze and novel object recognition tasks, and that these impairments are predictive of cognitive impairments at 12 months of age (Hullinger & Burger, 2015) . This suggests that interventions focused on improving cognition from an early age may provide a buffer against age related cognitive decline.
One potential noninvasive technique to ensure cognitive training from a young age is the use of environmental enrichment.
Environmental enrichment has been used to improve behavioral and cellular consequences of various neurological and psychiatric disorders in animal models, including Parkinson's disease, stroke, traumatic brain injury, epilepsy, multiple sclerosis, depression, schizophrenia, and autism spectrum disorders (Burrows, McOmish, Buret, Van den Buuse, & Hannan, 2015; Hannan, 2014; Mazarakis et al., 2014; Pang & Hannan, 2013) . In addition, environmental enrichment has been shown to improve learning and memory retention in behavioral tasks such as fear avoidance conditioning, the radial maze, and the Morris water maze (Harati et al., 2011; Harburger, Lambert, & Frick, 2007; Mora-Gallegos et al., 2015; Novkovic, Mittmann, & Manahan-Vaughan, 2015; Sampedro-Piquero, Arias, & Begega, 2014) . However, the mechanisms behind environmental enrichment remain unclear. Furthermore, studies suggest that environmental enrichment may have differential effects on behavior and molecular mechanisms in young and aged rodents (Harburger et al., 2007; Mora-Gallegos et al., 2015; Sampedro-Piquero, Begega, Zancada-Menendez, Cuesta, & Arias, 2013) . In addition, the impact of environmental enrichment on synaptic plasticity remains disputed; previous studies have shown that enrichment enhances hippocampal LTP
